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(54) METHOD AND APPARATUS FOR RECORDING OPTICAL INFORMATION 
RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the recording 
density without shortening the wavelength of a light 
source for recording. 

SOLUTION: A multilevel recording is enabled by a step- 
wise pit pattern by forming a synchronizing signal pattern 
12 on an optical information recording medium 11, 
controlling a positional relation between a recording 
head 27 and the optical information recording medium 
1 1 based on a synchronizing signal obtained by reading 
the synchronizing signal pattern 12, and multiply 
exposing the medium sequentially by a predetermined 
pattern. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Form a synchronizing signals pattern in an optical information recording medium, 
control physical relationship of a recording head and an optical information recording medium 
based on a synchronized signal produced by reading said synchronizing signals pattern, and 
multiple exposure is carried out by a predetermined pattern one by one, An optical-information- 
recording-medium record method performing multiple-value record by a stair-like pit pattern. 
[Claim 2]A reading means which reads a synchronizing signals pattern formed in an optical 
information recording medium. 

An exposure means exposed to an optical information recording medium. 

It is the optical-information-recording-medium recorder provided with the above, multiple 

exposure is carried out by a predetermined pattern one by one, and a stair-like pit pattern is 

formed. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the method and device which perform multiple- 
value record more than ternary to an optical information recording medium with gradual pit 
height. 
[0002] 

[Description of the Prior Art]An optical recording medium like CD (compact disk) or DVD (a 
digital versatile disc or a digital video disc) attracts attention as recording media, such as 
computer data, a movie, and music, in recent years, Densification of the optical recording 
medium is attained for the record as which large scale like especially an animation is required. 
[0003]An optical recording medium like the conventional CD or DVD has been created by the 
following distance. Namely, wash glass original recording ( drawing 4 (a)), and a sensitizing 
agent (photoresist) is applied ( drawing 4 (b)), After carrying out laser exposure to this glass 
original recording ( drawing 4 (c)), developing negatives subsequently and forming a pit 
( drawing 4 (d)), A conducting film is formed by sputtering or electrolytic plating ( drawing 4 (e)), 
La Stampa which subsequently formed the nickel layer by electrocasting is formed ( drawing 4 
(f)), and an optical recording medium (disk) is manufactured by a shaping duplicate by using 
this La Stampa as the original edition. This La Stampa and the reproduced optical recording 
medium change the length of a pit (mark) and a land (space) gradually by turns, and is 
carrying out digital recording of the information in the abnormal conditions by length. The 
height of the pit in a disk is set as the predetermined height related to the light source for 
playback. 

Usually, the wavelength of the light source for reproduction is set as about lambda/4n, when 
the refractive index of lambda and a medium is set to n. 
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[0004]The result to which regenerated light interfered by the pit section at the time of 
reproduction, It was a recording method of the binary which changes the time series pattern of 
light and darkness into the pattern of "0"- "1" corresponding to the length of a pit and a land by 
an NRZI (Non Return to Zero Inverted) method (the state of a mark is reversed only at the time 
of pit information "1"). 
[0005] 

[Problem(s) to be Solved by the lnvention]ln such a conventional recording method, since the 
height of a pit is one kind, for raising storage density, it needs to narrow the interval of a track, 
and also needs to make the size of the pit itself small. However, when raising storage density 
by such a method, it is necessary to shorten wavelength of a record light source, therefore 
many problems related to the resist which is a light source for record and a sensitizing agent 
occur. For example, if it is going to realize storage density more than DVD, the light source for 
record becomes an ultraviolet region, and the handling on actual operation will become 
difficult, or will be accompanied by the adverse effect to a human body. 
[0006]lt is for this invention solving an aforementioned problem, and aims at providing the 
optical-information-recording-medium record method and recorder which can raise storage 
density, without shortening wavelength of the light source for record specially. 
[0007] 

[Means for Solving the ProblemJTherefore, in this invention, multiple : value record more than 
ternary which changes height of a pit gradually is adopted. Since there is the necessity for two 
multiple exposure or more when carrying out multiple-value record with a stair-like pit pattern 
with such gradual height, alignment of a recording head is needed. This invention is made to 
perform alignment in the case of this multiplex recording simple. That is, in this invention, resist 
is uniformly applied to glass original recording which recorded a synchronized signal spirally by 
mark and space, or a groove, and a pit pattern is exposed with a recorder. The 2nd light 
source for synchronized signal reading on glass original recording different from a light source 
for record is carried in a recording head which bears record with a recorder. In the case of 
record, the 2nd light source for reading reads a synchronized signal on glass original 
recording. Since this synchronized signal corresponds with a radius position of glass original 
recording, in a circuit for rotation and delivery control, it is synchronized with a synchronized 
signal, controls original recording revolving speed and a feed rate, and exposes the 1st pit 
pattern corresponding on glass original recording in the 1st step of stair-like multiple-value 
record. Subsequently, in the 2nd exposure, the 2nd pit pattern that is equivalent to the 2nd 
step of multiple-value record corresponding to a synchronized signal is exposed. When 
carrying out k value record as multiple-value record, only a time (k-1) repeats the above- 
mentioned work. Then, if negatives are developed with an alkali solution, it will become a 
multiple-value recording pattern with stair-like pit shapes. The original edition of a multipie- 

http://ww4.ipdl.^ 6/15/2009 



JP,1 1-345430, A [DETAILED DESCRIPTION] 



Page 3 of 6 



value recording disk is created by forming a conducting film in this and performing 
electrocasting to it. It is a tracking servo by reading of a synchronized signal, and a radial 
direction position of a recording head is controlled in the case of re exposure, and it controls a 
circumferencial direction position which is equivalent to pit length with a synchronized signal. 
That is, position control is possible for a recording head in accuracy of tracking servo accuracy, 
and a synchronized signal and its reaction velocity. 
[0008] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described. Drawing 
1js a figure explaining the equipment configuration and record method of this invention for 
carrying out information storage to an optical information recording medium. In the figure, the 
synchronizing signals pattern 12 is spirally formed in the surface of the glass original recording 
1 1 . The synchronizing signals patterns 12 may be any of the groove pattern recorded by 
analog format, such as the mark and space pattern which were recorded by a binary digital 
format like a graphic display, or an FM modulation method. As for the mark or groove 
equivalent to a synchronized signal, in order to usually regenerate glass original recording and 
to carry out multiple-times use, it is desirable to make it not eliminate by the processing which 
can be equal to a surface polish, i.e., a surface polish. 

[0009]The recording head 27 besides the object lens 26 for exposure laser for irradiating with 
the laser beam from the laser 24 for exposure modulated with the modulator 25 to the surface 
of the glass original recording 11, The synchronized signal reading laser 21 for reading the 
synchronizing signals pattern 12 on the glass original recording 11, the object lens 22 for 
reading laser, and the detector 23 grade are carried. 

[0010]On the occasion of reading of the synchronizing signals pattern 12, on the glass original 
recording 1 1 , read from the synchronized signal reading laser 21, read via the object lens 22 
for laser, and it irradiates with a laser beam, The catoptric light is detected by the detector 23 
via a half mirror, and the pattern of the light and darkness by reflection is changed into a 
synchronized signal by D/A converter 31. The reading laser beam needs to be wavelength 
which does not expose the photoresist which is a sensitizing agent. 
[0011]When reading a synchronizing signals pattern, the tracking circuit 32 reads, the object 
lens 22 for laser is controlled so that the recording head 27 follows a synchronizing signals 
pattern, and it is made for the object lens 26 for exposure laser to be interlocked with the 
object lens 22 for reading laser. 

[0012]Based on the synchronized signal changed by D/A converter 31, the spindle roll control 
circuit 33 controls the number of rotations of the spindle motor 34 which drives the glass 
original recording 1 1 , and the delivery control circuit 35 drives the feed motor 36, and controls 
delivery of the recording head 27. That is, spindle number of rotations is controlled by the 
number of rotations calculated with the synchronized signal corresponding to the length of the 
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pit to record, controls the position of the circumferencial direction of the recording head 27, 
and, on the other hand, controls the position of the radial direction of the recording head 27 by 
control of tracking and delivery. 

f00131 Drawing 2 is a figure explaining the example of the ternary record by this invention. As 
shown in drawing 2 (a), on the record original recording 11, the alignment pattern 12 is spirally 
formed by the groove etc., and the resist 13 is applied on this. Subsequently, reading the 
alignment pattern 12 through the object lens 22 for reading laser, and performing alignment. 
Let the object lens 26 for exposure laser pass, and the 1st pit pattern equivalent to the 1st step 
of stair-like ternary record is exposed ( drawing 2 (b)), Then, reading similarly, reading an 
alignment pattern with the object lens 22 for laser, and performing alignment. The 2nd pit 
pattern that is equivalent to the 2nd step of stair-like ternary record through the object lens 26 
for exposure laser is exposed ( drawing 2 (c)), subsequently development removes the resist of 
an exposed part, and ternary record is performed ( drawing 2 (d)). 

[0014]Next, drawing 3 explains the pulse pattern which records a ternary pit pattern. Drawing 3 

(a) shows the conventional binary pit pattern, in NRZI form, a pattern is reversed at the time of 
pit information "1", and "1" and "0" support the pit and the land by NRZ form. Drawing 3 (b) 
shows the ternary pit pattern by this invention, and "0", "1", and "2" are made to correspond to 
a land, the 1st pit pattern, and the 2nd pit pattern in NRZ form. Drawing 3 (c) and drawing 3 (d) 
show the pulse pattern equivalent to a ternary pit pattern. As mentioned above, the pattern of 
the information to record, Corresponding to the gradual height of multiplex recording, it is 
exposed in order, for example, in the ternary record by two exposure, by the 1st exposure, the 
pulse pattern equivalent to the 1st pit pattern shown in drawing 3 (c) is inputted into the 
modulator 25 of drawing 1 , and it exposes based on this pattern. In the 2nd exposure, the 
pulse pattern equivalent to the 2nd pit pattern of drawing 3 (d) is inputted into the modulator 25 
of drawing 1 , and is exposed similarly. In this way, a ternary pit pattern as shown in drawing 3 

(b) is recorded. 

[0015]By developing the original recording created in the above procedure, a pit pattern with 
gradual stage-like height is obtained, and the original recording (La Stampa) of an optical 
recording medium is obtained through the distance of electric conduction-ized processing and 
electrocasting after that. 

[0016] : N 

[Example]The example of this invention is described below based on figures. Photoresist was 
applied to the mark which is a binary digital signal about a synchronized signal, and the glass 
original recording 11 which printed the alignment pattern 12 of the space at 1500 A. The 
photoresist used in the example of this invention is not exposed with a not less than 6000A 
light source. Then, the synchronized signal was read using the semiconductor laser 21 of the 
7800A wavelength currently used with the usual CD player. On the other hand, as the 
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exposure laser 24, the helium-Cd laser of 441 6A wavelength which photoresist exposes was 
used. 

[0017]ln this way, the synchronizing signals pattern 12 on the recorded glass original recording 
1 1 is irradiated with the laser 21 for reading, and the pattern of the light and darkness detected 
by the detector 23 is changed into a synchronized signal with D/A converter 31 . Since the 
information about time to be equivalent to the radius position of original recording is recorded 
on this synchronized signal, a feed position (radius position) is sent, and it controls by the 
control circuit 35, and rotation of a spindle is controlled by the roll control circuit 33 to the 
number of rotations corresponding to that radius position. 

[0018]ln this example, a multiple-value-information pattern like drawing 3 was recorded on the 
glass original recording which applied photoresist. First, the pulse pattern (drawing 3 (c)) 
equivalent to the 1st pit is outputted and exposed by a pulse generator etc. In the case of CD, 
the power of exposure is usually about 0.5-0.6 mJ/m, but in ternary record, about 0.4 mJ/m is 
desirable. 

[0019]lt irradiates with the laser beam from the laser 21 for synchronized signal reading, and 
the alignment pattern 12 is read. Under the present circumstances, the push pull method 
(method which takes out output difference by two light sensing portions on the two-dimensional 
photodetector symmetrically arranged to a track center in the guide rail on a disk in the light by 
which reflection diffraction was carried out) currently used by CD reproduction performed 
tracking and focusing. It is made for the object lens 26 for exposure to be interlocked with the 
object lens 22 for reading. 

[0020]As shown in drawing 2 (b), the pulse pattern corresponding to a radius position and an 
angle is exposed with the object lens 26 for exposure laser from the synchronized signal 
detected through the object lens 22 for reading, and the detector 23. Subsequently, after 
reading a synchronizing signals pattern and performing the delivery control and spindle control 
corresponding to a synchronized signal in the case of re exposure, the pulse pattern (drawing 
3Jd)) equivalent to the 2nd pit is exposed. 

[0021 ]The pit pattern as shown in drawing 2 (d) was formed by development after the 
completion of exposure, and La Stampa ternary record was carried out [ La Stampa ] by 
electric conduction-ized processing and electrocasting was obtained after that. 
[0022]Alignment of the recording head 27 in the case of the re exposure of multiple times is 
performed with the machine accuracy of the tracking control circuit 32, the spindle roll control 
circuit 33, the spindle motor 34, the delivery control circuit 35, and the feed motor 36. In this 
example, a track interval is 0.1 micrometer or less in accuracy, and was able to do alignment in 
the accuracy of 0.05 micrometer or less also about the jitter equivalent to a gap of the length of 
a pit. 

[0023]What is necessary will be just to repeat exposure of a time (k-1) also in k value record 
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which has the height of the stage (k-1) using the above methods. 
[0024] 

[Effect of the InventionJSince creation of the pit which has gradual height easily can be 
performed as mentioned above according to this invention, the multiple-value record by 
gradual height is possible, and storage density can be raised even if it does not use the light 
source of short wavelength. For example, since nine kinds of pits and the land of 3T-1 1T will 
serve as nine kinds of lands, the 1st pit, and the 2nd pit if the pit length of the present CD is 
applied as it is in the ternary record by two exposure, the storage density of 640 MB of CD- 

g 

ROM is set to 640MBx(3/2) =24. 6GB, and has boiled storage density markedly. According to 
this invention, since it is widely applied to the manufacturing method which needs multiplex 
recording, it is the art which can be applied also when materials, such as a multiplex phase 
change recording material, are found in the future, for example. 



[Translation done.] 
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[Drawing 1] 
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[Drawing 3] 
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[ Drawing 4] 
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